To investigate the possible solar origin for high energy (E≥100 MeV) solar protons, the correlation coefficients (CCs) between the peak intensities of E≥100 MeV solar proton events (SPEs), I 100 , and the speeds of coronal mass ejections (CMEs), and CCs between I 100 and the soft X-ray (SXR) emission of solar flares are calculated. Data analysis show that I 100 has a moderate correlation with the CME speed for the SPEs with source location in the well connected region(W20 • -W70 • ) , however, I 100 has good correlation with the SXR emission of solar flares. The results suggest that both the CME-driven shock acceleration and flare-acceleration contribute to E≥100 MeV protons. However, the flare-acceleration contribute much more to E≥100 MeV protons than CME-driven shock acceleration in the large gradual SEP events. The solar flares either contribute directly to the production of the high-energy particles or provide superthermal particles for the further acceleration by the CME-driven shocks.
A number of researchers suggested that large, fast CMEs overtake the ones emit previously 22 from the same or nearby active regions and then interact with each other. The CME-interaction is 23 probably a key factor determining the SEP production (Kahler [16] [18] ; Gopalswamy et al. [11] [12]
24
; Ding et al. [8] ). However,Richardson et al. [45] argued that the interaction between two CMEs is 25 not a key factor controlling the SEP intensity.Kahler and Vourlidas [20] suggested that the relevance 26 of CME interactions for larger SEP event intensities remains unclear.
27
Statistical correlations between large gradual SEP events and the associated flares and CMEs 28 can provide us another clue to distinguish the role of flares and/or CMEs in producing SEPs. Park 29 et al. [38] [39] investigated the correlation between the peak intensities of SPEs and the parameters 30 of flares and CMEs. They found that the SPE fluxes have a good correlation with the CME speeds 31 rather than the solar flare emission. To be noticed that their calculation of the peak intensities of 32 SPEs is based on the temporal profiles of E≥10 MeV protons. As we will discuss in the following 33 section that the relatively low-energy protons in many cases reach peak intensities when the CME- al. [38] [39] can be consequently predicted.
36
Both flares and CME-driven shocks can accelerate SEPs. However, it is still in question 37 whether flare or CME is more important for the large gradual SEP. Cane et al., [7] suggested that 38 the solar flares and CMEs are likely to coexist and the evolution of any event depends on relative importance of the processes. This is also consistent with the statement (Firoz, K. A., et al. [9] space-weather/solar-data/solar-features/solar-flares/x-rays/goes/).
58
The peak intensity of E≥100 MeV protons observed by the Geostationary Operational Environ- 
63
The speed of the CME associated with the SPE that occurred on 20 January 2005 was derived to 64 be 3242 km/s (Gopalswamy et al. [13] ), which will be used in this paper.
According to the fact that the SPEs with peak intensity ≥20000 pfu for E>10 MeV protons the CC (I 100 , VCME) is 0.27 and 0.56, respectively. Under the assumption of CME-driven shock 76 acceleration, when CME source locations were distributed in the well-connected regions, the shock 77 noses of CMEs are well-connected with the Earth. This may be the reason why CC (I 100 , VCME) 78 is longitudinal dependent. 
84
Kubo & Akioka [23] suggested that SXR fluence can be used to forecast the occurence of 85 solar proton events. How is the relationship between the SXR fluence and 100 MeV SPEs? Figure   86 3 shows the correlation between the SXR fluence (Φ x ) and I 100 . It is obviously that CC(I 100 , log 87 Φ x ) is larger than CC(I 100 , log FI) for the SPEs distributed the same source region. This suggests 88 that SXR fluence has closer relationship with I 100 than the peak intensity of SXR emission. 
Summary and Discussion

90
For the well-connected 100 MeV SPEs, the CC (I 100 , VCME) is 0.56 with confidence signif-91 icance above 95%, suggesting that the contribution of CME-driven shock acceleration to E≥100 
